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© Method and apparatus for redirecting air flow in a process for coating fibres. 



© The instant invention presents both an apparatus 
and method for redirecting the flow of entrained air 
surrounding a fan of rapidly moving glass filaments 
or fibers away from the vicinity of an applicator 
surface carrying a liquid used to coat the fibers. In 
particular, the instant invention accomplishes this by 
providing at least one pair of aerodynamic stripping 
and deflecting surfaces (10,20) to strip entrained air 
away from the front and rear of the fan (26) and 
deflect the air away from the surface of the applica- 
tor (28) so as to reduce turbulence in its vicinity and 
thereby allow the moving filaments to be coated 
more uniformly with a liquid binder or size solution. 
In the preferred embodiment, air removed from one 
side of the fan is redirected through it in order to 
remove any residual air that was not removed by the 
initial action of the aerodynamic stripping and de- 
flecting surfaces. In an alternative embodiment, the 
flow of air through the fan is augmented by injecting 
a second stream of air to enhance the removal of 
this residual air from the fan. 
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The instant invention pertains to a method and 
apparatus for redirecting the flow of air near a 
liquid applicator surface. More specifically, the in- 
stant invention relates to a method and apparatus 
for removing the layer of air which is carried along 
and xpelled from a contracting fan of rapidly mov- 
ing filamentary material such as glass. If this air is 
not removed and redirected, it will impinge upon 
the surface of the applicator and, as a result, an 
uneven distribution of the liquid binder or size 
solution used to coat the fibers will occur. In the 
preferred embodiment, the instant invention takes 
the form of a stationary hood or shroud comprised 
of two frame assemblies having aerodynamic de- 
flector surfaces. The hood or shroud may be read- 
ily mounted on top of a conventional belt or roller 
sump-type applicator. In an alternative embodi- 
ment, a separate stream of air supplied from an 
external source may be used to augment the flow 
of air channelled away from the vicinity of the 
surface of the applicator. 

Background of the Invention 



In the manufacturing of textile fibers, it is a 
common practice to apply various solutions of liq- 
uid binders, sizes, and dyes. These solutions are 
applied to these fibers for various purposes. Liquid 
materials are often applied to these fibers to render 
them receptive to the application of other sub- 
stance such as elastomers, organic polymer ma- 
terials, and coatings. In the case of glass fibers, for 
example, liquid binders or sizes are usually applied 
so as to render the glass compatible with an in- 
tended resin matrix when it is to be used for 
reinforcement purposes. 

Liquid binders or sizes have conventionally 
been applied to fibers using pads, rollers, sprays, 
and belt-type applicators. In the manufacturing of 
glass fibers the use of a belt or roller sump ap- 
plicator is quite common and it has enjoyed con- 
siderable success. A typical belt type applicator is 
illustrated in U.S. Patent No. 3,920,431 (Reese) and 
others can be found in the book entitled "The 
Manufacturing Technology of Continuous Glass Fi- 
bres" by K. L. Loewenstein, published by the El- 
sevier Scientific Publishing Company, 1973, at 
pages 122-128. In these types of applicators the 
binder solution is applied to the surface of a con- 
tinuously moving belt or roller by passing it through 
a sump reservoir inside a housing. The housing is 
typically enclosed on all sides except for the front 
of the applicator where it is open to permit the 
moving glass fibers to contact the belt where they 
are coated with the liquid solution carried up from 
the sump. 

In the manufacture of continuous fiber glass 
strand, molten glass issues from a plurality of tips 
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or orifices located on what is referred to as the tip 
plate of an electrically heated fiber glass bushing 
assembly. Molten glass flowing from each tip or 
orifice is drawn and attenuated into an individual 

5 glass filament or fiber. Individual filaments are sub- 
sequently gathered by means of a gathering shoe, 
located generally beneath the elevation of the ap- 
plicator, to form a multifilament strand. The gather- 
ing shoe collects the filaments into a contracting 

w fan-shaped array of rapidly moving fibers. The 
strand is then wrapped onto a cardboard forming 
tube positioned on a rotating winder. (The winder 
not only serves to collect the strand onto the for- 
ming tube but also provides the force necessary to 

75 attenuate the individual streams of molten glass 
jnto substantially solid filaments.) The forming tube 
is typically about 12 inches in diameter and the 
winder may rotate at speeds up to about 6000 
r.p.m. Given these illustrative parameters, it can be 

20 readily appreciated that the individual glass fila- 
ments are moving at lineal velocities up to 300 feet 
per second or more by the time they are contacted 
against the liquid-carrying applicator surface such 
as a belt or roller. 

25 As the individual filaments issue from each tip 

they tend to draw a thin boundary layer of air along 
with them. The individual streams of glass issuing 
from the tips emerge at velocities on the order of 
about 10~* feet per second or so and, at least 

30 initially, the boundary layer surrounding each of 
them is laminar. As the individual streams of mol- 
ten glass are cooled and attenuated their velocity 
increases dramatically to speeds often in excess of 
300 feet per second. This causes the boundary 

35 layer air to become turbulent. As the rapidly mov- 
ing filaments are collected by the gathering shoe 
the entire array takes on the shape of a contracting 
fan and the now turbulent boundary layers begin to 
merge with adjacent ones. Also, the air occupying 

40 the decreasing interstitial space between adjacent 
filaments is expelled from the front and rear faces 
of the contracting fan. Eventually, this process es- 
tablishes a continuous pattern in which air is gently 
drawn into the top of the fan near the tip plate, 

45 rapidly accelerated, and then violently expelled 
near the vicinity of the applicator. 

This flow of entrained high velocity air presents 
considerable problems which must be overcome in 
order to insure that a uniform application of liquid 

so binder or size is applied to the moving filaments. 
For example, turbulent air impinging on the ap- 
plicator belt or roll carrying the liquid binder may 
cause a localized thinning of the liquid layer. Air 
entering along the top side of an applicator belt 

55 housing also tends to intermittently blow back the 
liquid binder into the housing. This air also tends to 
build up inside the housing and eventually this 
build up of pressure relieves itself intermittently as 
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air is expelled forward through the front opening. 

Thus, it would be most advantageous if, in the 
manufacturing of continuous glass or other textile 
fibers, air turbulence in the vicinity of the applicator 
surface could be minimized or eliminated. 

Summary of the Invention 



The instant invention presents both an appara- 
tus and method for redirecting the flow of entrained 
air surrounding a fan of rapidly moving glass fila- 
ments or fibers from the vicinity of an applicator 
surface carrying a liquid used to coat the fibers. In 
particular, the instant invention accomplishes this 
by providing at least one pair of aerodynamic strip- 
ping or deflecting surfaces to strip entrained air 
from the front and rear of the fan and away from 
the applicator. In the preferred embodiment, air 
removed from one side of the fan is redirected 
through it in order to remove any residual air that 
was not taken off by the initial action of the aero- 
dynamic stripping surfaces. In an alternative em- 
bodiment, the flow of air through the fan is aug- 
mented by injecting a second stream of air to 
enhance the removal of this residual air from the 
fan. 

Brief Description of the Drawings 

Figure 1 presents a perspective view of the 
applicator shroud showing the aerodynamic deflect- 
ing surfaces. 

Figure 2 presents a side elevation view of the 
applicator shroud taken looking into Section 2-2 of 
Figure 1 . 

Figure 3 presents an illustrative representation 
of the flow pattern inside the applicator shroud. 

Figures 4 and 5 present alternative embodi- 
ments of the instant invention in which the air flow 
pattern illustrated in Figure 3 is augmented by the 
injection of a separate stream of externally supplied 
air. 

Detailed Description of the Invention 

Turning now to the drawings, Figure 1 presents 
a perspective view looking down into the top of the 
applicator shroud or hood. The shroud (1) is gen- 
erally comprised of a first rear frame assembly (2) 
and a second front frame assembly (3). The rear 
frame assembly is suitably adapted so that it may 
be mounted on top of a roller or belt-type applica- 
tor by means of conventional bolts, or other fasten- 
ers. The front frame (3) engages the rear frame (2) 
by means of a hinge (4) located along one side of 
the applicator shroud (1). This permits the front 
frame (3) to be opened and rotated out of the way 
so that the fan shaped array of moving filaments 
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may be inserted and positioned against the surface 
of the applicator belt or roller. In operation, the 
front frame assembly is normally in a closed posi- 
tion as illustrated in Figure 1. 

5 The rear frame assembly (2), in its simplest 

form, comprises two sidewalls (6) and (8) and both 
rear stripper (10) and rear deflector (12) surfaces 
extending horizontally between the sidewalls and 
rigidly attached thereto by suitable means such as 

io welding. In the preferred embodiment, however, 
additional horizontal members (11 & 13) may be 
rigidly attached instead to define the basic struc- 
tural form of rear frame assembly (2) so that the 
rear stripper surface (10) can be adjustably moun- 

75 ted inside the frame for reasons which will be 
subsequently discussed. Similarly, the front frame 
assembly (3) comprises two opposing sidewalls 
(14) and (16) as well as horizontally extending front 
deflector (18) and front stripper (20) surfaces run- 

20 ning between them which may also be attached by 
welding. In the preferred embodiment, however, the 
front stripper surface (20) is adjustably mounted. 
The rear frame assembly (2) preferably contains a 
lid (22), affixed by means of a hinge (24), that may 

25 be closed to cover the opening to the channel (60) 
formed by the rear deflector and stripper surfaces 
so as to prevent debris from falling into it in the 
event of a process interruption such as a breakout 
or while the bushing is hanging. 

30 Figure 2 presents a side elevation view of the 

applicator shroud as used with a belt-type applica- 
tor and is taken along Section ll-ll of Figure 1. 
Here, the orientation of the deflecting and stripping 
surfaces with respect to one another becomes 

35 more readily apparent. The fan (26) of rapidly mov- 
ing filaments passes between the front (20) and 
rear (10) stripper surfaces before it contacts the 
moving applicator belt (28). The flow of entrained 
air carried along with the fan is stripped away by 

40 the leading edges of both the front and rear strip- 
per surfaces and is redirected away from the vi- 
cinity of the applicator belt. A substantial portion of 
the air stripped from the rear of the fan is chan- 
neled between the rear stripper (10) and rear de- 

45 flector (12) surfaces and then directed forward 
through the fan of moving fibers just above their 
contact line with the applicator belt (28). This air is 
then redirected downwardly as it joins a secondary 
flow of air stripped away from the front of the fan 

so as a result of the action of the front stripper (20) 
and front deflector (18) surfaces. This general flow 
pattern is more clearly depicted in Figure 3. Pass- 
ing this rearward air through the fan helps to re- 
move any residual boundary layer air that was not 

55 stripped away by the leading edges of the front 
and rear stripper surfaces. 

The success of the instant invention in remov- 
ing entrained boundary layer air from the moving 

3 
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fan of filaments depends, in large part, on the 
ability to minimize the distances (a & b) between 
the front and rear faces of the fan (26) and the 
leading edges of the stripper surfaces as well as 
the distance from the trailing edge of the rear 
deflector surface (c) to the fan. For this reason, it is 
desirable to provide means for adjusting the rela- 
tive positions of these surfaces; however, as de- 
scribed above, it is also possible to practice a less 
preferred embodiment in which the stripping and 
deflecting surfaces are permanently positioned with 
respect to one another by means of welding them 
to the sidewalls of their respective frame assem- 
blies. This method of construction does not permit 
adjusting the orientation of the surfaces with re- 
spect to the fan in order to take into account any 
alignment or dimensional variations which may be 
present. 

In order to facilitate the positioning of these 
surfaces, means may be provided so that both the 
front (20) and rear (10) stripper surfaces may be 
rotated about an axis so that their angle of inclina- 
tion with respect to the fan (26) can be adjusted. 
The rear stripper surface (10), which is formed 
from an L-shaped piece of sheet stock, may also 
have a cylindrical sleeve (30) welded along the 
length of its inside apex. As illustrated in Figures 1 
and 2, the sleeve (30) extends between the rear 
sidewalls (6 & 8) and it is secured at each end by 
conventional socket head cap screws (32) inserted 
through an opening in the sidewalls. This provides 
an axis (A) about which the rear stripper surface 
may be rotated. A second pair of conventional cap 
screws (34) is inserted through a slot milled in 
each of the sidewalls along a radius of curvature 
just in front of the first pair of cap screws (32) that 
secure the sleeve (30) in position. These cap 
screws (34) engage a pair of opposing flanges (36) 
welded on each side of the rear stripper surface 
(10). This allows the stripper surface (10) to be 
pivoted about the sleeve (30) and, once the dis- 
tance (a) between the leading edge of the rear 
stripper surface and fan is minimized, the cap 
screws (34) may be tightened thus locking the 
stripper surface into position. 

The angle of the front stripper surface (20) is 
adjusted slightly differently. Thus, in a preferred 
embodiment, the width of the stripping surface is 
such that it terminates about 1/4 of an inch inside 
each of the sidewalls of the front frame assembly. 
A small disk (38) is then welded to each side of the 
front stripping surface along with a threaded shank 
(40). The shank (40) extends through each of the 
sidewalls (14 & 16) to define an axis (B) about 
which the front stripping surface may be rotated. 
Once the distance (b) between leading edge and 
fan has been minimized, a nut (42) may be thread- 
ed onto each shank and tightened so as to secure 



the front stripping surface (20) in position. 

The position of the trailing edge of the rear 
deflector surface may be adjusted by means of a 
third pair of cap screws (44) inserted through the 
5 sidewalls of the rear frame assembly. In a preferred 
embodiment these screws (44) engage a flange 
(46) located along the bottom of each side of the 
rear deflector surface (12). Slots (48) are milled in 
the sidewalls through which the screws are inserted 

w to engage the flange. These slots are milled along 
a generally horizontal direction such that moving 
the position of the screws forward or backward 
results in advancing the position of the trailing 
edge toward or away from the fan with the result 

15 that the distance (c) between it and the fan (26) is 
minimized although the curvature of the rear de- 
flector surface (12) is bent slightly. 

Since the applicator shroud is designed for 
extended use inside an extremely humid and pos- 

20 sibly corrosive environment, all components should 
be constructed from a material that will withstand 
such conditions. For example, in the preferred em- 
bodiment, all components were constructed of 304 
stainless steel. The stripping and deflecting sur- 

25 faces were fabricated from 12 gauge stainless steel 
sheet. However, any other suitable materials such 
as aluminum or nickel alloys may be substituted. 
Also, drip wires (49) may be used to collect any 
water or other moisture present in the environment 

30 that may accumulate on the deflecting surfaces. 
The drip wires should be positioned to direct this 
accumulated moisture away from the vicinity of the 
applicator belt so that it does not reach the surface 
of the applicator and cause a dilution of the liquid 

35 binder or size being applied. 

In an alternative embodiment of the instant 
invention, the flow of air through the fan (26) may 
be augmented by injecting a separate stream of air 
from an external supply source. For example, Fig- 

40 ure 4 depicts an embodiment in which the rear 
deflector surface (12) is broken along its width by a 
slot or opening shown generally at (50). A slotted 
or perforated manifold (52) may be provided in 
back of this opening (50). Connecting a separate 

45 source of pressurized air to the manifold, along 
with appropriate means for regulating the amount 
of air supplied thereto, enables the velocity of the 
air escaping through the opening (50) to be ad- 
justed and thus increase the velocity of the air 

so directed through the fan. This helps to remove any 
air that was not completely taken off by the action 
of the stripping surfaces (10 & 20). In yet another 
embodiment illustrated in Figure 5, external air may 
be supplied from an appropriately powered, cylin- 

55 drical, rotating squirrel-cage type fan (54) located 
behind the rear deflector surface. Here, an opening 
(56) is also provided across the width of the rear 
deflector surface (12) and a second deflecting sur- 
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face (58) is provided to channel air blown from the 
rotating fan (54) through the opening (56) and into 
the channel (60). The fan (54) may take in air 
through another opening in back of the applicator 
housing- 
While the instant invention has now been de- 
scribed with respect to certain aspects of its con- 
struction and operation, it is not intended that these 
are to be interpreted as limiting in either the spirit 
or scope of the invention. Similar devices, includ- 
ing, but not limited to the alternative embodiments 
described herein, which accomplish substantially 
the same results in substantially the same way, are 
contemplated as well as those already expressly 
described. It is also to be understood that the 
recitation of any particular dimensions or materials 
as disclosed herein is not intended to be inter- 
preted as limiting; except, insofar as is recited in 
the accompanying claims. 

Claims 

1. In a method for applying a liquid coating from 
an applicator surface to a plurality of rapidly 
moving fibers gathered together into the shape 
of a contracting fan having front and rear faces 
along each of which a layer of air is carried 
and air is expelled from the interior of said fan, 
the improvement comprising: 

stripping away air carried along and ex- 
pelled from each face of said fan; directing the 
air thus stripped away from one face of said 
fan away from said applicator surface; and 
deflecting the air stripped away from the op- 
posite face of said fan away from said applica- 
tor surface; whereby turbulence near the ap- 
plicator surface is reduced and the liquid coat- 
ing is more uniformly applied to the fibers. 

2. In a method for applying a liquid coating from 
an applicator surface to a plurality of rapidly 
moving fibers gathered together into the shape 
of a contracting fan having front and rear faces 
along each of which a layer of air is carried 
and air is expelled from the interior of said fan, 
the improvement comprising: 

stripping away air carried along and ex- 
pelled from each face of said fan; directing and 
channeling the air stripped away from one face 
of said fan through the fan; and recombining 
the air thus stripped with air stripped from the 
opposite face; whereby turbulence above the 
applicator surface is reduced and the liquid 
coating is more uniformly applied to the fibers. 

3. The method of claim 2, the improvement fur- 
ther comprising the step of injecting a separate 
stream of air from a separate source of supply 



so as to augment the flow of air directed and 
channeled through the fan. 

4. In a method for applying a liquid coating from 
5 an applicator surface to a plurality of rapidly 

moving fibers gathered together into the shape 
of a contracting fan having front and rear faces 
along each of which a layer of air is carried 
and air is expelled from the interior of said fan, 

10 the improvement comprising: 

stripping away the flow of air carried along 
and expelled from the front and rear faces of 
said fan; directing and channeling the air thus 
stripped away from the rear face of said fan 

75 through the fan; and recombining the air 

stripped from the rear face of said fan with air 
stripped from the front thereof; whereby turbu- 
lence above the applicator surface is reduced 
and the liquid coating is more uniformly ap- 

20 plied to the fibers. 

5. The method of claim 4, the improvement fur- 
ther comprising the step of injecting a separate 
stream of air from a separate source of supply 

25 so as to augment the flow of air directed and 

channeled through the fan. 

6. An apparatus for directing and channeling the 
flow of air near a liquid applicator surface used 

30 to coat a plurality of rapidly moving fibers 

gathered together into the shape of a contract- 
ing fan having front and rear faces along each 
of which a layer of air is carried and air is 
expelled from the interior of said fan, said 

35 apparatus comprising: 

a first frame assembly having opposing 
sidewalls and at least two horizontal members 
positioned between and attached thereto, at 
least one said horizontal member being a first 

40 stripping surface inclined at an angle so as to 

intercept and strip away the flow of air carried 
along and expelled from one face of said fan; 

a second frame assembly also having op- 
posing sidewalls and at least two horizontal 

45 members positioned between and attached 

thereto, at least one said horizontal member 
being a second stripping surface inclined at an 
angle so as to intercept and strip away the flow 
of air carried along and expelled from the 

so opposite face of said fan; and, 

means for positioning said second frame 
assembly in front of said fan and said first 
frame assembly. 

55 7. The apparatus of claim 6 wherein said posi- 
tioning means comprises a hinge attached to 
one frame assembly about which the other 
frame assembly is pivotally mounted. 
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8. An apparatus for directing and channeling the 
flow of air near a liquid applicator surface used 
to coat a plurality of rapidly moving fibers 
gathered together into the shape of a contract- 
ing fan having front and rear faces along each 
of which a layer of air is carried and air is 
expelled from the interior of said fan, said 
apparatus comprising: 

a first frame assembly having opposing 
sidewalls and at least two horizontal members 
positioned between and attached thereto, one 
said horizontal member being a first stripping 
surface inclined at an angle so as to intercept 
and strip away the flow of air carried along and 
expelled from one face of said fan, said sec- 
ond horizontal member being a first deflecting 
surface located behind said first stripping sur- 
face so as to define a first channel to deflect 
the air thus stripped through the fan above the 
surface of the applicator; 

a second frame assembly also having op- 
posing sidewalls and at least two horizontal 
members positioned between and attached 
thereto, one said horizontal member being a 
second stripping surface inclined at an angle 
so as to intercept and strip away the flow of air 
carried along the surface and expelled from 
the opposite face of said fan, said second 
horizontal member being a second deflecting 
surface located in front of said second strip- 
ping surface so as to define a second channel 
to deflect the air thus stripped away as well as 
to channel the flow of air passing through said 
fan; and, 

means for positioning said second frame 
assembly in front of said fan and said first 
frame assembly. 

9. The apparatus of claim 8 wherein said posi- 
tioning means comprises a hinge attached to 
one frame assembly about which the other 
frame assembly is pivotal ly mounted. 

10. The apparatus of claim 8 further comprising 
means for injecting a separate stream of air 
from a source of supply so as to augment the 
flow of air passing through said fan. 

11. The apparatus of claim 10 wherein said inject- 
ing means further comprises a manifold lo- 
cated behind said first deflecting surface, said 
manifold and said first deflecting surface each 
having at least one aperture through which air 
is injected. 

12. The apparatus of claim 10 wherein said inject- 
ing means further comprises a rotating fan 
located behind said first deflecting surface, 
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said first deflecting surface also having at least 
one aperture through which air is injected as a 
result of the rotation of said fan. 

5 13. An apparatus for directing and channeling the 
flow of air near a liquid applicator surface used 
to coat a plurality of rapidly moving fibers 
gathered together into the shape of a contract- 
ing fan having front and rear faces along each 

10 of which a layer of air is carried and air is 

expelled from the interior of said fan, said 
apparatus comprising: 

a first frame assembly having opposing 
sidewalls with rear stripper and deflector sur- 

75 faces positioned between and attached thereto, 

said rear stripper surface being inclined at an 
angle so as to intercept and strip away the flow 
of air carried along and expelled from the rear 
face of said fan, said rear deflector surface 

20 located behind said rear stripper surface so as 

to define a first channel to deflect the air thus 
stripped away through the fan above the sur- 
face of the applicator; 

a second frame assembly having opposing 

25 sidewalls with front stripper and deflector sur- 

faces positioned between and attached thereto, 
said front stripper surface being inclined at an 
angle so as to intercept and strip away the flow 
of air carried along and expelled from the front 

30 face of said fan, said front deflector surface 

being positioned in front of said front stripper 
surface so as to define a channel to deflect the 
air thus stripped away from the front face of 
said fan as well as to channel the flow of air 

35 passing through said fan; and, 

means for positioning said second frame 
assembly in front of said fan and said first 
frame assembly. 

40 14. The apparatus of claim 13 wherein said rear 
stripper surface is adjustably mounted within 
said first frame assembly so that the angle at 
which said stripper surface intercepts and 
strips away the layer of air carried along the 

45 rear face of said fan and expelled from the 

interior thereof can be varied. 

15. The apparatus of claim 13 wherein said front 
stripper surface is adjustably mounted within 

so said second frame assembly so that the angle 

at which said stripper surface intercepts and 
strips away the layer of air carried along the 
front face of said fan and expelled from the 
interior thereof can be varied. 

55 

16. The apparatus of claim 13 wherein said posi- 
tioning means comprises a hinge attached to 
one frame assembly about which the other 
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frame assembly is pivotalty mounted. 

17. The apparatus of claim 13 further comprising 
means for injecting a separate stream of air 
from a source of supply so as to augment the 5 
flow of air passing through said fan. 

18. The apparatus of claim 17 wherein said inject- 
ing means further comprises a manifold lo- 
cated behind said rear deflecting surface, said io 
manifold and said rear deflecting surface each 
having at least one aperture through which air 

is injected. 

19. The apparatus of claim 17 wherein said inject- 75 
ing means further comprises a rotating fan 
located behind said rear deflecting surface, 

said rear deflecting surface also having at least 
one aperture through which air is injected as a 
result of the rotation of said fan. 20 
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